Introduction
============

Oral cancer is an important health issue. With a global incidence of 10 million cases in 2000, it is among the most frequent head and neck malignancies; and this figure is further expected to rise to ∼ 15 million by 2020. [@JR0564-1] Among the subsites of the oral cavity, the tongue is one of the most common sites for the occurrence of squamous cell carcinoma. [@JR0564-2]

Squamous cell carcinoma of the tongue has high potential for local invasion, and great propensity for metastasis in the cervical lymph nodes. [@JR0564-3] Thus, cervical lymph node metastasis is considered an important prognostic factor for squamous cell carcinoma of the tongue. [@JR0564-4] [@JR0564-5]

The management of cervical nodal metastasis has never been a problem in late-stage (III and IV) of squamous cell carcinomas of the tongue, because the nodes are usually palpable upon clinical examination or evident upon radiological examination. In such cases, definite elective neck dissection is recommended in the literature. [@JR0564-6]

In the early stages of squamous cell carcinoma of the tongue (stages I and II), the cervical lymph nodes are usually neither clinically palpable, nor seen upon radiologic examination (node-negative \[N ~0~ \] neck). Still, these early-stage tongue carcinomas may harbor micro-metastasis in the lymph nodes. This incidence is between 27--42%, as reported in the literature. [@JR0564-6] [@JR0564-7] However, there is a lot of debate concerning the best way to approach such a neck disease in early-stage tongue carcinoma (T1 and T2). [@JR0564-6] Should elective neck dissection be performed, or is a "wait and see" policy safe and adequate in these cases?

The benefits of elective neck dissection are: 1) it provides pathologic information on the status of the neck nodes, thus helping to determine the need for additional therapy; and 2) it can also remove undetectable cancer cells lodged in the lymph vessels and nodes (micro-metastasis). [@JR0564-8] However, the drawbacks are: 1) many patients may not need such treatment, as they might not have micro-metastasis, and would undergo unnecessary neck dissection; and 2) neck dissection has an associated morbidity, and may remove or destroy a natural barrier against cancer spread in these patients. [@JR0564-9]

This controversy in the management of N ~0~ necks [@JR0564-10] [@JR0564-11] has led clinicians to look for reliable preoperative parameters that predict neck nodal micro-metastasis [@JR0564-5] [@JR0564-12] , which, in turn, will help avoid unnecessary neck dissections and save patients from undue financial constraints and morbidity at the same time. Such parameters include grade, size and thickness of the tumor.

Recently, microarray analysis on oral squamous cell carcinoma (OSCC) related genes by Masaki et al [@JR0564-13] revealed that some genes are overexpressed in well-differentiated OSCCs with lymph node metastases when compared with those without nodal disease. These OSCCs with nodal diseases exhibited increased levels of MMP-1, MMP-3, uPA, integrin- α 3, paxillin, tenascin C and IL-6 transcripts, and could be used as potential biomarkers for lymph node metastasis in the future. This technique is unavailable in Third World countries; still, it needs randomized trials with larger cohorts to be proven beneficial and effective.

Given the high incidence of squamous cell carcinoma of the tongue in our part of the world coupled with the high morbidity associated with unnecessary neck dissections in N ~0~ necks, our aim was to determine the frequency of cervical lymph node metastasis in early-stage, N ~0~ tumors. We also looked for parameters such as tumor thickness to help us make the decision for neck dissection in those patients.

Material and Methods
====================

From January 2013 to March 2014, a total of 78 patients were treated for biopsy-proven squamous cell carcinoma of the tongue at our center. Out of the total, 78 patients with early-stage (T1-T2) squamous cell carcinomas of the tongue, without evidence of neck nodal metastasis upon palpation or computed tomography (CT) and magnetic resonance imaging (MRI) scans of the neck were included in this cross sectional study, regardless of age and gender. All patients underwent a routine tumor resection followed by a neck dissection, while patients with previous history of treatment for squamous cell carcinoma of the oral cavity by any modality (surgical resection, chemotherapy or radiation) were excluded. To reduce the bias, patients with advanced-stage (T3 and T4) carcinoma of the tongue were also excluded.

Data Collection
---------------

All the patients who fulfilled the inclusion criteria were enrolled in the study through the online in-patient hospital database. All the necessary parameters (age, gender, and tumor stage) were recorded in the proforma ( [supplementary material](#SM0564-1){ref-type="supplementary-material"} \[online only\]) by the principal investigator, which also included the tumor dimension in terms of thickness (\< 5 mm or \> 5 mm) and the presence of metastatic nodes from the pathology specimen report.

Excision of the tongue tumor and neck dissection were performed in the usual manner, under general anesthesia by an experienced surgeon with the assistance of senior residents. As per routine and under institutional policy, all the primary tumors and the neck dissection levels are always sent in separate containers to the histopathology department. A single, experienced and dedicated histopathologist performs the routine step, serial sectioning, and measures the tumor thickness in all primary specimens in millimeters, and checks the neck dissection specimens for the presence of metastasis.

Data Analysis
-------------

Data was analyzed using the Statistical Package for the Social Sciences (SPSS, IBM Corp., Armonk, NY, US), version 20. The continuous variables, such as age, were analyzed as means with standard deviations. The categorical data, that is, sex, and the grade, stage, and thickness (≤ 5 mm or \> 5 mm) of the tumor, as well as the presence of lymph node metastasis, were analyzed as frequencies (%). A stratified analysis of the effect modifiers, that is, tumor thickness, T-stage and grading was also performed, as well as a post-stratification chi-square test. Values of *p*  \< 0.05 were deemed significant.

Results
=======

Among the 78 patients identified, the mean age was 47.5 years, with a standard deviation of 7.5 years. Out of the 78 patients, 61 (78.2%) were male, and 17 (21.8%) were female.

Among the 78 cases, there were 23 (29.5%) well-differentiated tumors, while 39 (50%) were moderately-differentiated tumors, and 16 (20.5%) were poorly-differentiated tumors. In this regard, the most common grade was moderately differentiated carcinoma. With respect to the stage of the disease, 25 (32.1%) tumors were categorized as T1, while 53 (67.9%) were categorized as T2 lesions. A total of 49 (62.8%) cases had a tumor thickness ≤ 5 mm, while 29 (37.2%) had a tumor thickness \> 5 mm. Neck nodal metastases from the tumor were found in 20 patients (25.6%), while 58 patients (74.4%) were found to have no disease in the neck, that is, no neck nodal metastasis. Hence, overall, the number of patients without neck nodal metastasis was greater (74.4%) then the number of patients with neck nodal metastasis (25.6%) ( [Table 1](#TB0564-1){ref-type="table"} ). Interestingly, neck nodal metastasis was significantly correlated to tumor thickness \> 5 mm ( *p*  \< 0.0001).

###### Association of neck lymph node metastasis with tumor thickness

  Tumor thickness   Neck lymph node metastasis ( *n*  = 78)   *p* -value   
  ----------------- ----------------------------------------- ------------ -----------
  ≤ 5 mm            0 (0%)                                    49 (100%)    \< 0.0001
  \> 5 mm           20 (69.0%)                                9 (31.0%)    
  Total             20 (26.6%)                                58 (74.4%)   

Among the patients with T1 lesions, only 2 (8%) had tumor thicknesses \> 5 mm, while the remaining 23 (92%) patients had tumor thicknesses ≤ 5 mm. In patients with T2 lesions there were 26 (49.1%) with tumor thicknesses ≤ 5mm, and 27 (50.9%) with tumor thicknesses \> 5 mm ( [Table 2](#TB0564-2){ref-type="table"} ). Hence, a greater number of patients with T2 lesions had tumor thicknesses \> 5 mm, and the association was found to be statistically significant ( *p*  \< 0.0001).

###### Tumor thickness with different parameters (number of patients, T-stage with positive neck nodes)

  ---------------------------------------------------------------------------------------------------------
  Tumor thickness   Percentage of patients (%)   T1\         T2\         Node positive\    Node positive\
                                                 stage (%)   stage (%)   T1 lesion (%)\    T2 lesion (%)\
                                                                         N = 25 patients   N= 53 patients
  ----------------- ---------------------------- ----------- ----------- ----------------- ----------------
  \< 5 mm           62.80                        92.00       49.10       0                 0

  \> 5 mm           37.20                        8.00        50.90       0                 37.73\*
  ---------------------------------------------------------------------------------------------------------

**Note: \*** *p* -value \< 0.0001

The patients with T1 lesions ( *n*  = 25) showed no neck nodal metastasis. Among those with T2 lesions ( *n*  = 53), 20 (37.7%) patients were found to have neck nodal metastasis, and 33 (63.3%) patients were found to have no metastasis in their necks ( [Table 2](#TB0564-2){ref-type="table"} ). The association between the T-stage of the disease and neck nodal metastasis was also statistically significant ( *p*  \< 0.0001).

Among the cases of well-differentiated tumors, only 1 (4.3%) patient showed neck nodes that were positive, while the remaining 22 (95.7%) patients had no neck nodal metastasis. In the cases of moderately-differentiated tumors ( *n*  = 39), 10 (25.6%) patients had positive neck nodes, and 29 (74.4%) patients had no positive neck nodes. Among the cases of poorly-differentiated tumors ( *n*  = 16), 9 (56.2%) patients had neck nodal metastases, while 7 (43.8%) patients were tumor-free. We observed that poorly-differentiated tumors had the highest incidence of neck nodal metastasis (56.2%), followed by moderately-differentiated tumors (25.6%), while well-differentiated tumors were the least affected (4.3%) by neck nodal metastasis ( [Table 3](#TB0564-3){ref-type="table"} ). This association between the grade of the tumor and the neck nodal metastasis was also statistically significant ( *p*  = 0.001).

###### Association of grade of tumor with neck lymph node metastasis

  Grade of tumor              Neck lymph node metastasis   *p* -value   
  --------------------------- ---------------------------- ------------ -------
  Well-differentiated         1 (4.3%)                     22 (95.7%)   0.001
  Moderately-differentiated   10 (25.6%)                   29 (74.4%)   
  Poorly-differentiated       9 (56.2%)                    7 (43.8%)    
  Total                       20 (25.6%)                   58 (74.4%)   

Discussion
==========

Squamous cell carcinoma of the head and neck has been known to have an unpredictable clinical behavior. This feature has led clinicians to seek factors that may help identify early cervical metastases, since harboring a metastasis in the neck significantly reduces the prognosis. [@JR0564-14]

These factors help clinicians avoid unnecessary neck dissections and predict the nature of the head and neck squamous cell disease. Of all the parameters, tumor thickness in particular is a quantifiable measurement, likely to be precise and accurate, while other parameters (such TNM, extra capsular spread) are not only qualitative (subjective bias), but are also liable to vary from one histological section to the other. [@JR0564-8] Tumor thickness has been reported to be a significant prognostic factor for the occurrence of subclinical and clinical metastases in the literature. [@JR0564-14] [@JR0564-15] [@JR0564-16] [@JR0564-17] [@JR0564-18] Similarly, our results also showed a strong correlation between tumor thickness and neck metastasis.

Martinez-Gimeno et al studied the risk of nodal metastasis in 126 patients with oral cavity and oropharyngeal carcinomas. The risk of nodal metastasis was found to be correlated with 7 parameters, including T-stage, intravascular invasion, tumor grade, tumor thickness, tumor host interphase, inflammatory infiltrate, and perineural spread. According to the scoring system used in the study, only tumor thickness was found to be an independent factor in the prediction of subclinical neck node metastases. [@JR0564-19]

Nodal recurrences are the main causes of treatment failure of stage I and II tongue carcinomas. A better prognostic evaluation system is therefore necessary to guide the clinical management, particularly in the consideration of elective neck dissection for subclinical nodal metastasis. The management of the N ~0~ neck in early-stage squamous cell carcinoma of the tongue has been the subject of heated debate over the years.

Keski-Santti et al observed that, for stage I and II oral tongue squamous cell carcinomas, there were significantly fewer regional recurrences in patients with elective neck dissection. They concluded that the risk of occult cervical metastasis was high in patients with early tongue tumors, and carefully selected only patients that could be left without prophylactic neck treatment. [@JR0564-20] In our study, we included the patients with early-stage tongue carcinoma (T1 and T2 lesions). A total of 67.9% of the patients in our study population had T2-stage diseases.

Since early-stage tongue carcinoma is a locoregional disease, recurrence and distant metastasis are rare; the rate of overall occult neck nodal metastasis in our patients was of 25%, which is almost similar to that reported by Pimenta Amaral et al [@JR0564-21] (23%) and Kligerman et al [@JR0564-22] (21%).

It is generally recommended that, for squamous cell carcinoma of the upper aerodigestive tract, the clinically N ~0~ neck should be treated when the incidence of occult metastasis is greater than 20%. [@JR0564-23]

Grading tumors based on differentiation (as well-, moderately-, and poorly-differentiated) has been routinely used in the past, with increasing rates of regional metastasis as the grade of the tumor increases from well- to poorly-differentiated. Similar results were observed in a study by Yuen et al [@JR0564-24] on laryngeal carcinoma with subclinical metastasis. However, with early tongue lesions (T1 and T2), no correlation was observed by Byer et al. [@JR0564-25] In our study of early tongue carcinoma, we observed that patients with poorly-differentiated squamous cell carcinoma had more neck node metastases (56.2%), followed by those with moderately-differentiated squamous cell carcinoma (25.6%).

Our study showed a tumor thickness \> 5 mm to be significantly associated with neck nodal metastasis. A similar study by Asakage et al on early tongue carcinomas after multivariate analysis demonstrated that a tumor thickness \> 4 mm was one of the most important and powerful factors to predict subclinical neck nodal metastasis. [@JR0564-14] Po Wing Yuen et al showed that a tumor thickness \< 3 mm was significant in patients who had no neck metastasis. [@JR0564-7] Tumor thicknesses of 3 to 9 mm and \> 9mm were associated with a high rate of subclinical neck nodal metastasis.

Keski-Santti et al [@JR0564-20] observed that as the tumor thickness increases over 2 mm. The rate of occult/subclinical metastases in early tongue carcinomas increases from 36 to 39%, 41%, and 46%, in \> 3 mm, \> 4 mm, \> 5 mm and \> 6 mm respectively. Their inference was that after 5 mm, the rate of subclinical metastasis is significantly increased. In our study, out of 78 patients, there was no neck node metastasis in patients with tumor thicknesses ≤ 5 mm, while among the patients with tumor thicknesses \> 5 mm ( *n*  = 29), 20 (69.0%) had neck nodal metastasis.

Similarly, Fukano et al demonstrated that, among 34 patients, cervical metastasis increased from 5.9% for tongue carcinomas \< 5 mm thick to 64.7% for tongue carcinomas \> 5 mm thick. [@JR0564-15] With a slight variation, Fakih et al noted that, among T1 and T2 squamous cell carcinomas of the tongue, a thickness \> 4 mm is associated with a greater risk of neck relapse. [@JR0564-17] Another study noted that the rate of occult cervical metastases increased from 7 to 30% when the thickness of the tumor was ≥ 4 mm. [@JR0564-22]

Similarly, T-staging also showed that there was a high number (37.7%) of neck nodal metastases in T2 tumors, further emphasizing the importance of elective neck treatment in advanced-stage tongue squamous cell carcinomas. Our results correspond to those of similar studies, [@JR0564-16] [@JR0564-20] [@JR0564-25] which showed a high chance of cervical node metastasis with an increase in T-stage. However, Keski-Santti et al observed 2 patients with T1-tumors with superficial depths of invasion (1.3 mm and 1.5 mm) who had subclinical metastases, and suggested that all patients with early tongue squamous cell carcinomas should be treated with suspicion of harboring neck metastases. [@JR0564-20] In our study, 2 patients with T1-stage tumors had depths of invasion \> 5 mm, but none of them were found to have subclinical metastases. Furthermore, in contrast to our results, Rasgon et al and Bayer et al noted that the T-stage did not correlate with cervical lymph node metastasis. [@JR0564-25] [@JR0564-26] This adds further contradiction to the subject; however, there still is a genuine lack of research in this particular topic.

Unfortunately, in our local population, there was limited available data regarding subclinical metastasis, especially concerning tongue carcinoma. The present study is the first of its kind to look into the chances of subclinical metastasis in early-stage diseases.

Conclusion
==========

We conclude that in early-stage squamous cell carcinomas of the tongue (T1 and T2), a tumor thickness  \> 5 mm should be taken as an indicator for prophylactic neck dissection, while those tumors with thicknesses ≤ 5mm and that have less chance of developing subclinical metastasis could be observed clinically after primary resection of the tongue lesion, thus avoiding neck dissection. This will help prevent the unnecessary morbidities of neck dissection and, at the same time, will bring less financial constraints to the patient. Poorly-differentiated tumors with a high degree of dysplasia are also one of the predictors of subclinical metastasis; but along with the exact cut-off point for the tumor thickness, it still is a debatable subject.
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